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Description 

Background of the Invention 

5 This invention relates to the preparation of cartDoxylic acid salts, and more particularly, relates to a method for the 

preparation of carboxyiic acid salts by the reaction of primary alcohols with a hydroxide base in the presence of a novel 
catalyst. The invention also relates to the preparation of the catalyst and conrtpositions thereof. 

Carboxyiic acid salts are useful in various applications. The salts can be neutralized to the corresponding acids 
which are also useful in a number of applications, such as a material for pharmaceuticals, agricultural chemicals, pes- 
10 ticides and the like or precursors thereof. Many of such cafix>xylic adds are availat)le commercially in large quantities. 
U.S. Patent 4,782.183 to Cioto et at. discloses a method for the manufacture of amino caridoxytic add salts which 
conprises contacting an amino alcohol with an alkali metal hydroxide in the presence of a Raney copper catalyst, or a 
copper catalyst supported on zirconium oxide. 

U.S. Patent 4.810.426 to Fields et al. discloses a process for the production of N-phosphonomethy!glycine by oxi- 
15 dizing N-phosphonomethylethanolamine, or the cyclic internal ester thereof, with an excess of an agueous alkali and in 
the presence of a copper catalyst, and thereafter, heating at a temperature between 200 **C and 300 ^'C. The resulting 
salt is neutralized with an acid to produce the desired N-phosphonomethylglydne. 

U.S. Patent 5.292,936 to Franczyk discloses an improved process to prepare an amino cartx)xylic acid salt. Accord- 
ing to the process, an aqueous solution of an amino alcohol is contacted with an alkali metal hydroxide in the presence 
• 20 of an effective amount of a Raney copper catalyst that has from about 50 parts per million to about 10.000 parts per 
million of an element selected from the group consisting of chromium, titanium, niobium, tantalum, zirconium, vanadian, 
molytxJenum. manganese, tungsten, cobalt, nickel and mixtures thereof. 

Patent Abstracts of Japan, vol. 10. No. 280(0-374) (JP-A-61 101 250) describes a catalyst comprising a finely 
divided anchor metal embedded on an active cart)on support said anchor metal carrying an electroless plating of a non- 
25 precious metal in the elementary state and said nonprecious metal having a particle size of between 0.5 and 100 
micrometers. 

Although satisfactory results are achieved by the processes of the prior art to convert an alcohol to a cartxjxylate 
using a copper catalyst, or even a Raney copper catalyst, it has now been found, in accordance witii the teachings of 
the present invention, that the novel catalysts of the present inventk>n can be used to convert an alcohol to the corre- 
30 spending acid salt in a shorter period of time than with the use of other copper catalysts, induding Raney copper cata- 
lysts. This results in signif k;ant capital savings and operating costs, when such reactions are practiced on a commercial 
scale. 

The journal artide "Dependence of Selectivity on the Preparation Method of Copper/a- Alumina Catalysts in the 
Dehydrogenation of CyclohexanoP by Hsin-Fu Chang et al., Applied Catalysis A: General, 103 (1993) 233-242 dis- 
ss doses an electroless copper plating method, a precipitation method and an impregnation method in the preparation of 
eleven oopper/a-alumina catalysts. The effects of the method of preparation on tiie dehydrogenation reaction of 
cydohexanol were investigated. The reported results showed that the dehydrogenation activity increased as the copper 
loading increased up to a certain limit, and then dedined with further copper loading. 

40 Summary of the InvenMon 

The present invention provides a new and useful process for manufaduring a cart^oxyiic acid salt which comprises 
contacting a primary alcohol in the presence of water with a strong hydroxide base, such as of an alkali metal hydroxide, 
an alkaline earth metal hydroxide, a tetraalkyt ammonium hydroxide, and the like, in the presence of an effective amount 

45 of a catalyst suspended in the water. The catalyst comprises a hydroxide-resistant support, from 0.05 weight percent to 
10 weight percent. t>ased on the total weight of tiie catalyst, of a finely divided anchor metal, such as a predous metal 
partially embedded on the support, between 1 weight percent and 50 weight percent, based on the total weight of the 
catalyst, of a metal seleded from the group of copper, cobalt, nickel, cadmium and mixtures thereof in the elementary 
state which has been eiectrotessly plated on at least some of the anchor metal partrcles, such nonpredous metal in the 

so elementary state having an average crystallite size less than 500 angstroms. It is to be understood that the term "elec- 
troless plating" as used herein means the chemical depositk>n of an adherent metal coating on a suitable sut>strate in 
the at^ence of an externally applied electric source. 

This invention also relates to a catalyst useful for preparing cart)Oxylic add salts comprising a hydroxide-resistant 
support, such as cartxjn. preferably activated cart)on. from 0.05 weight percent to 10 weight percent, based on the total 

55 weight of the catalyst, of an anchor metal in particulate form, preferably selected from the group of metals of platinum, 
palladium, ruthenium, gold, and mixtures thereof deposited or embedded on the support, and t>etween akx>ut 1 weight 
percent and about 50 weight percent, based on the total weight of the catalyst, of an element selected from the group 
of copper, cobalt nickel, cadmium, and mixtures thereof electrolessly plated on at least sonrie of the anchor metal par- 
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tides, such nonprecious metal in the elementary state having an average crystallite size less than 500 angstroms. The 
catalyst is prepared by a method which comprises depositing from 1 weight percent to 50 weight percent based on the 
total weight of the catalyst, of an element selected from the group of copper. cobaH, nickel, cadmium and mixtures 
thereof, on a hydroxide-resistant support having from 0.05 weight percent to 10 weiglit percent of an anchor metal 

5 selected from the group of platinum, palladium, ruthenium, gold and mixtures thereof. 

Also, in accordance with the present invention there is provided a new and useful method for preparing a catalyst 
by electrolessly plating of an element selected from the group comprising copper. cot>alt, nickel, cadmium, and mixtures 
thereof. The method comprises the steps of mixing together in water a source of water solutrie ions of said plating metal, 
a suitable conplexing agent, and an alkali resistant support carrying embedded particles of an anchor metal and there- 

10 after slowly adding a reducing agent to the resulting mixture to reduce the said ions to elemental form, whereby the 
metal resulting from the reduction is electrolessly plated on at least some of the nonembedded surface of the anchor 
metal. 
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PMcrtfrtion Of Drawlog 



In the attached drawing Fig. 1 is a greatiy magnified cross-sectional representation of the novel catalyst of the 
invention. Reference numeral 1 denotes an alkali resistant support on which particles of an anchor metal 2 are partially 
embedded. The nonembedded surface of the anchor metal is coated with an electroless plating 3 of a catalytically 
active nonpredous metal in the elementary state. In Fig. 2 one partide of anchor metal 2 is illustrated as having not 
20 been electrolessly plated. A particle of the nonpredous metal which is attached to the support but which has not been 
plated on the anchor metal is denoted by numeral 4. 

Detailed Descalption of the Invention 

25 The primary alcohols which are useful as starting materials in the process of the present invention can be mono- 
hydric or polyhydric aliphatic, cydic or aromatic compounds, including polyether glycols, which react with a strong base 
to form a caridoxylate. It is necessary that the alcohol and the resulting carfc^oxylate are stable in a strongly basic solu- 
tion, and that ttie alcohol is at least somewhat water soluble. 

Suitable primary monohydric alcohols indude aliphatic alcohols which can be branched, straight chain, or cydic 

30 and aromatic alcohols, such as benzyl alcohol and can be sutjstituted with various nonhinderlng groups, provided that 
the subtituent groups do not adversely react with a strong base, the hydroxide resistant support, or the catalyst at the 
temperatures and pressure used for the conversion of the alcohol to the acid. Suitable aliphatic alcohols indude etha- 
not. propanol. butanol, pentanol. and the like. 
Amino alcohols represented t3y the formula 



45 are also useful as starting materials in the present process where n is an integer from 2 to 10 or more and m is at least 
1 and can be as high as 50 or more. When R"" and R^ are tx)th hydrogen and n is 2, the amino alcohol is monoeth- 
anolamine. When one of R^ and R^ is -CH2CH2OH or -CH2CXX)H, and the other R group is hydrogen and n is 2, tiie 
resulting product from the amino alcohol is an iminodiacetate salt. When botii R'' and R^ are -CH2CH2OH or - 
CH2COOH. the resulting product from the amino alcohol wouM be a nitrilotriacetate salt. Specifk: amino alcohols 

50 indude, for exanple, nnonoetiianolamine, diettianolamine. triethanolamine. N-methyethanolamine. N-ethyleth- 
anolamine. N-isopropylethanolamlne. N-butylethanolamine, N-nonylethanolamine. N-(2-aminoethyI)ethanolamine, N- 
(3-aminopropyl)ethanolamine, N.N-dimethylethanolamine, N,N-diethylethanolamine, N,N-dibutylethano!amine, N- 
methyldiethanolamine, N-ethyldiethanolamine, N-propyldiethanolamine, N-butykJiethanolamine, N-methyl-N-(3-amino- 
propyl)etiianolamine and 3-aminopropanol. 

55 In the above formula, R^ and/or R^ can also be an alkyi group having from 1 to 6 cartx>n atoms, for example, methyl, 
ethyl, propyl, isopropyi, butyl, isobutyl and the like. By tiie practice of tiie present invention there are then provided cor- 
responding amino acid salts with these alkyi groups which are useful in a number of applications. R** or R^ can also be 
a phosphonomethyl group such that the starting amino add can be N-phosphonomethylethanolamine, and tiie resulting 
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amino add salt can be the salt of N-phosphonomethylglycine. When one of or is phosphonomethyl and the other 
is -CH2CH2OH, the resulting amino acid salt is the salt of N-phosphonomethyliminodiacelic acid, which can be con- 
verted to N-phosphonomethylglycine by a number of techniques known to those skilled in the art. When one of R^ or 
is phosphonomethyl, and the other is lower alkyi group, the resulting amino acid salt is N-alkyl-N-phosphonometh- 
ytglycinate which can be converted to N-phosphonomethylglydne by the teachings in U.S. Patent 5,068,404 to Miller 
and Balthazon 

Another aspect of the present invention is the use of the catalyst of the present invention, wherein the amino alco- 
hol to be dehydrogenated to the con^esponding carboxylic acid salt is a compound having the formula 
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HO-P-CH2-N-CH2CH2OH 



CH2RI 

OH 



wherein is C4-C7 aryl, preferably phenyl or substituted phenyl, and the resulting carboxylic acid salt is an alkali metal 
salt of NiDhosphonomethylglycine. 

The amount of catalyst to be used for converting the alcohol to the corresponding acid can range between about 1 
weight percent and about 70 weight percent, preferably 1 to 40 weight percent, based on the amount of the starting 

25 alcohol. It has been found that the catalyst of the present invention can generally be used repeatedly in the reaction for 
a greater number of times than a conventional Raney copper catalyst. 

The hydroxide bases suitable for use in the process of the present invention include the alkaline earth metal hydrox- 
ides, such as magnesium hydroxide, calcium hydroxide, barium hydroxide and the like. The hydroxide base can also be 
a tetraalkyi ammonium hydroxide having up to and including 5 cartx)n atoms in each alkyl group, such as tetramethyl 

30 ammonium hydroxide, dimethytdipropyl ammonium hydroxide, tributylethyl ammonium hydroxide and the like or other 
strong organic bases, such as guanidine and aminoguanidine. However, alkali metal hydroxides are preferred. Suitable 
alkali metal hydroxides for use in the process of the present Invention include lithium hydroxide, sodium hydroxide, 
potassium hydroxide, rubidium hydroxide and cesium hydrcxkJe. Because of their ready availability and ease of han- 
dling, sodium hydroxide and potassium hydroxide are preferred; and sodium hydroxide is especially preferred. The 

35 amount of the hydroxide base to be used is an equivalent amount in the range of 1 .0 to 2.0 equivalents relative to the 
hydroxy! group of the alcohol to be used in the reaction, as determined after neutralization of any acid functional groups 
and/or hydrolysis of any ester functional groups of the anrvno alcohol starting material. The hydroxide can be in the form 
of flakes, powder, pellets or an aqueous solution. 

In the process of the present invention, it is only necessary to contact the alcohol with an alkali metal hydroxide in 
.01^ 40 a reaction vessel in the presence of the catalyst of the present invention at a temperature between 70 ^'C and 250 ^'C. 
'^S^^ preferably between 1 00 *»C and 1 90 •C and more preferably between 1 40 ''C and 1 80 *C. At temperatures above about 
220 *'C. the catalyst generally begins to lose some selectivity. At temperatures below about 50 ^'C. satisfactory results 
may be obtained, but the reaction may be undesirably slow. Generally speaking, the reaction of polyetherglycds to pro- 
duce the corresponding carboxylic acid salts will require a more elevated temperature. 

45 Pressure in excess of atnfx)spheric pressure is normally but not always required for the reaction to proceed at a suti- 
able rate at the temperatures indicated atxive. However, the reaction pressure is desired to be as low as possible to pro- 
vide adequately high reaction velocity. Generally, it is necessary to exceed the minimum pressure at wNch the reaction 
proceeds in the liquid phase, preferably between 1 .96 x 10^ Pascals and 2.94 x 10^ Pascals, preferably in the range of 
4.90 X 1 0^ Pascals and 1 .96 x 1 0^ Pascals. The conversion of the alcohol to the conresponding add salt proceeds with 

50 the liberation of hydrogen, which is vented with care from the pressurized reaction vessel. The venting may be moni- 
tored to determine the rate and completeness of the reaction. 

As is well-known in the art, electroless metal plating results in the absence of an externally applied electric current 
by using an aqueous plating bath or aqueous deposition solution of a water soluble salt of the metal to be deposited. 
The prefenred metal is copper which is present in the plating bath as a water soluble salt, such as copper (cupric) sulfate 

55 and the like. Other conventional ingredients in the bath include a redudng agent, an alkaline hydroxide, a complexing 
or chelating agent, and optionally other formulation additives, such as stabilizers, surfactants, brightness and wetting 
agents, etc. 

The choice of whtoh specific bath composition to use is predicated upon several fectors well known in the art. 
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The preferred reducing agent for copper deposition is formaldehyde or other substance reducible to the XCOO" ion, 
wherein X is hydrogen for formaldehyde and CH3 for acetaldehyde. For eleclroless reduction of niclcei suitable reducing 
agents include, for example, sodium hypophosphite, sodium borohydride, dimethylamine borane (DMAB) and hydra- 
zine. 

5 Suitable chelating agents or complexing agents include the Rocheile salts (tartrates), ethylenediaminetetraacetic 

acid (EDTA), N-hydroxyethylethylenediamine triacetic acid (HEEDTA). nitrilotriacetic acid (NTA), N.N,N'.N'-tetrakis{2- 
hydroxypropyl)ethylenediamine (Quadrol chelarrt) or other substances to insure keeping the metal ion suitably soluble 
in the electroless metal bath. 

Particles of the anchor metal to be coated are embedded on the surface of an alkali-resistant support to form a sub- 

10 strate. Finely-divided particles of platinum embedded on a cartoon support are preferred. The substrate is contacted 
under suitably selected conditions of pressure; temperature and time for the best deposition of the chelated metal onto 
the anchor metal and sometimes as free standing metal particles attached to the substrate. Suitable temperatures 
range from the freezing point of the deposition solution to the reflux temperature. The thickness of the metal plating is 
selected so as to give a catalytic surface. In general, the thickness of the base metal coating on the plated anchor metal 

15 particles is 0.3 to 500 nanometers, preferably 1 to 5 nanometers. 

Surfactants may also be employed in the electroless plating bath. Suitable surfactants are substances which are 
capable of lowering the surface tension of a liquid or the interfaclal tension between a liquid and solid. Such substances 
possess the common feature of a water solut)le (hydrophilic) moiety attached to an organic (hydrophobic) moiety and 
include detergents and emulsifiers. 

20 Hydroxide-resistant supports in the catalyst are necessary since the reaction to convert the alcohol to the con-e- 
sponding acid salt is conducted in a strong basic solution. Suitable supports include titanium oxide, zirconium oxide and 
cartx>n. Of these carbon is preferred. Activated carbon is even more prefen-ed. 

• The particulate anchor metal deposited on the hydroxide-resistant support can be a noble metal. By noble metal is 
meant gold, platinum, palladium ruthenium or mixtures thereof. Of these platinum is preferred. The amount of anchor 

25 metal to be deposited on the hydroxide-resistant support can vary from 0.05 weight percent to 1 0 weight percent, based 
on the total weight of the catalyst When less than about 0.05 weight percent anchor metal is deposited on the hydrox- 
ide-resistant support, there is insufficient anchor metal to combine with the copper, cobalt, nickel, and/or cadmium to 
provide a satisfactory catalyst for many reactions. On the other hand, when more than about 10 weight percent anchor 
metal, based on the total weight of the catalyst is deposited on the support, the crystallite size of plated metal tends to 

30 increase. Larger crystal sizes of the plated elemental metal sometimes leads to reduced catalytic performance. It is pre- 
ferred to use from 0.1 weight percent to 5 weight percent, based on the total weight of tiie catalyst, of the anchor metal. 
Suitable hydroxide-resistant supports containing a suitable anchor metal can be obtained commercially. 
The catalyst of the present invention is prepared by depositing from 1 weight percent to 50 weight percent, based 
on the total weight of the catalyst, of an element selected from the group consisting of copper, cobalt, nickel, cadmium 

55 and mixtures thereof on a hydroxide-resistant support having from 0.05 weight percent to 10 weight percent of an 
anchor metal preferably selected from the group consisting of platinum, palladium, ruthenium, gold and mixtures 
thereof. The amount of deposited element (i.e., copper, cobalt, nickel and/or cadmium) should be sufficient to cover at 
least some of the embedded particles. Silver may be deposited on tiie anchor metal where the anchor metal is not sil- 
ver. In addition to the coated particles the preserice of at least some particles of the plating metal embedded on the sup- 

40 port but not adherent on tiie anchor metal can exist 

X-ray Photoelectron Spectroscopy (XPS) is a technique which can be used to measure the relative concentration 
of deposited surface atoms in the catalyst Using this technique, it has been found that preferably in the catalysts of this 
invention the XPS surface atomic ratio of the deposited metal on the anchor metal is greater than 2.0, and more pref- 
erably, the XPS surface atomic ratio is greater than the corresponding bulk atomic ratio. 

45 Any number of techniques can be used to deposit the anchor metal on the alkali resistant substrate and to deposit 
the copper, cobalt, nickel, and/or cadmium onto the anchor metal. It is preferred, howe/er, to use electroless metal dep- 
osition. A stated above electroless metal deposition refers to the chemical deposition of an adherent metal coating on 
a suitable substrate in the at>sence of an externally applied electric source. 

Regardless of the method of depositing the anchor metal onto the substrate, the size of the anchor metal particles 

50 is an important parameter In that tiie size influences the size of the crystals of copper, cobalt, nickel, and/or cadmium 
to be deposited. The average crystallite size of the copper, cobalt, nrckel, cadmium or mixtures thereof should be less 
than about 500 Angstroms; and in the case of copper, it is preferred that the average crystallite size is less tiian about 
300 Angstroms. Although applicants do not wish to be bound by any particular theory, it is believed that a uniform dis- 
tribution of the anchor metal is best for achieving high reaction yiekfs. but not necessary for achieving fast reaction 

55 rates. Further, it is believed that it is important to have small, well-reduced, highly-dispersed anchor metal particles. 

In practice, the substrate containing the anchor metal is added to and slurried in water. Next a plating solution. e.g., 
copper plating solution, is prepared by mixing the plating solution in the appropriate proportions while the slurry of sub- 
strate and water is gently stirred at a temperature of about 0 "*C up to 30 **C or higher in an open container. The plating 
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solution containing a complexing agent and a reducing agent is added to the slurry in small increments by monitoring 
the pH with each addition. After an appropriate time Interval, the next increment of the slurry is slowly added. The 
amount of plating solution added depends on the desired weight percent catalytic element on the anchor metal of the 
catalyst When the deposition of catalytic element Is complete, an essentially coloriess filtrate results. 
5 The resulting aqueous solution in one embodiment of the invention comprises the following active ingredients. 

Copper sulfate 4.0 g/L 

Fonnaldehyde 6.0 g/L 

Sodium hydroxide 9.0 g/L 
10 Excess EDTA chelant 0.06 molar 

Next, the finished catalyst is filtered and washed with distilled water. The filtration is best done in an inert atmos- 
phere, such as a nitrogen blanket, to avoid exposure of the catalyst to air. Washing the catalyst removes unreacted 
components such as parts per million impurities and unreacted reducing agent, such as formaldehyde. It has been 
IS found that from about 0.5 to 1 .5 weight percent alkali metal normally is left on the catalyst, which is usually not harmful. 
The catalyst should be stored in a manner which avoids exposure to oxygen, preferably by being kept under water. 

The invention is further illustrated by but not limited to the following examples. 

As indicated atx)ve the preferred method for preparing the catalyst of the present Invention comprises the steps of 
first stirring or mixing together in water a source of water soluble metal ions, such as copper ions, a suitable complexing 
20 agent, and an alkali resistant support carrying embedded particle of an anchor metal and thereafter slowly adding, such 
as by dropwise addition, a reducing agent, such as formaldehyde, hydrazine or the like to the stirred mixture. The metal 
ions are reduced to elemental metal form and the metal resulting from the reduction is electrolessly plated on at least 
some of the nonembedded surface of the anchor metal. Some of the reduced metal may be deposited as free standing 
metal particles on the support without being deposited on the anchor metal. 
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Example 1 



This example illustrates the preparation of a catalyst of the present Invention. 

Into a one-liter glass beaker containing a Teflon polymer coated, 5 centimeter long, magnetic stirring bar, on a mag- 
30 netic stirring plate are added 169 mL distilled water and 5 weight percent platinum on activated carbon in powder form, 
available from Degussa Corporation of Ridgefield ParK NJ. which corresponds to 13.37 grams on a dry weight tsasis. 
In a separate one-liter beaker a copper plating solution is prepared by adding the following components, most of which 
are available from MacDermid. Inc. of Waterbury, CT. with stirring In the following order: 

35 (1) 687 ml deionized water 

(2) 90 ml MACuPlex Ultra Dep 1000B* 

(3) 54 ml MACuPlex Ultra Dep 1000 A* 

(4) 1 8 ml MACuPlex Ultra Dep 1 0OOD* 
{Si 5 ml 37% w/w formaldehyde 

40 TOTAL VOLUME 854 ml 

According to MacDermid's product description for Product Code No. 17970, the resulting aqueous solution com- 
prises the following active ingredients: 

45 Copper sulfate 4.0 g/L 

Formaldehyde 6.0 g/L 

Sodium hydroxide 9.0 g/L 
Excess EDTA chelant 0.06 molar 

50 The resulting plating solution is filtered and then added to the stirred slurry of the 5 percent platinum on activated 
carbon by adding 1 22 milliliter increments every 3 minutes at 40 ^'C. The pH is monitored to verify the extent of the reac- 
tion. Time between additions is extended when gas evolution becomes too vigorous. 

After the addition of the plating solution is completed, the catalyst is recovered by filtration using a 4-rrter vacuum 
flask, a 350 ml coarse glass filter funnel, and a glass dome over the top of the funnel purged with nitrogen. After f lltra- 

55 tion. the solid material is washed with three to four 250-ml portions of deionized water. The dry weight yield of catalyst 
in this preparation is 18.4 grams. Microanalysis of the catalyst shows the elemental composition to be 13.4 weight per- 

* proprietary products of MacDermid 
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cent copper and 3.4 weight percent platinum, based on thelotal weight of the catalyst The average copper crystal size 
as determined by XRD line broadening is found to be 157 Angstroms. 

Exgnnpleg 

5 

This example shows another preparation of a catalyst of the present invention. 

To a 2-liter glass beaker containing a Teflon polymer coated. 2.5 centimeter long, magnetic stirring bar on a mag- 
netic stir plate is added distilled water (190 ml) followed by 5 weight perc«it platinum on activated carlxwi, available 
from Degussa Corporation, corresponding to 1 6.42 grams (dry weight). An aqueous copper plating solution is prepared 
10 in a 4-liter beaker by adding the following components with stirring. 

(1) 500 ml Dl water 

(2) NaKC4H406 •4H2O (tartrate) [29.99 g. 0.106 mole]; stir to dissolve 

(3) In a separate beaker, dissolve 1 1 .79 gms of CUSO4 • 5H2O (3 gms Cu.) (0.047 mol) in 400 ml deionized water 
15 (4) Add copper solution (3) to the resulting tartrate solution (2) 

(5) Add 13.60 grams of 50 weight percent NaOH (0.1 7 mol) 

(6) 1 1 .35 ml 37 weight percent fomialdehyde (0.15 mol) 

TOTAL VOLUME 1 125 ml 

20 The resulting plating solution is added to the slunry of 5 weight percent platinum on cartwn in a total of about twelve. 
79 ml increments with each Increment being separately added every 2.5 minutes. The pH Is monrtored to verify the 
extent of the reaction and to delay incremental addition in time if and when the solution degassing becomes too vigor- 
ous. The catalyst after the plating solution is added to the sluny, is recovered by filtration as in Example 1. The dry 
weight yieW is 20.03 grams. The composition is analyzed and is found to be 14.5 percent copper and 3.8 percent plat- 

25 inum, based on the total weight of the catalyst The average copper crystal dimensfon is 1 1 9 Angstroms. 

Example 3 

Example 2 is repeated except that components (1 ) tiirough (5) are mixed together with tiie platinum on cartoon sub- 
30 sf ate; and thereafter formaldehyde is added dropwise to the resulting mixture over a 30 minute period. As a result 
improved deposition of the copper onto the platinum is obtained as compared using the catalyst composition prepared 
in accordance with the method off Example 2. The catalyst is evaluated in the conversion of diethanolamine to the cor- 
responding acid salt. The reaction results in a yiekJ of the corresponding acid salt of greater than 95 percent. 

35 Example 4 

This example illustrates the conversion of diethanolamine to the disodium salt of iminodiacetic acid (DSIDA) using 
the catalyst of Example 1 . 

Into a 300 ml autoclave equipped with a stirrer and a 0.5 micron f flter mounted at the bottom of the autoclave are 
40 charged 1 5 grams of the catalyst of Example 1 under an argon atmosphere, a 50% sodium hydroxide solution (61 .5 g. 
0.77 mol), an aqueous solution of diethanolamine (78.9 weight percent 0.36 mol) and distilled water (47.5 g). The auto- 
clave is rapidly heated to the desired reaction temperature while maintaining the pressure at 1 .03 x 10 Pascals with 
stining being accomplished at about 800 revolutions per minute. The reaction is monitored by measuring the hydrogen 
off gas from the reaction. After the reaction is completed, the autoclave is cooled to room temperature. The resulting 
45 reaction mixture is discharged tiirough the bottom of the autoclave through the filter and collected. Distilled water is then 
added to the autoclave, and the catalyst is stirred with the water which is tinen also discharged through the bottom of 
the autoclave. About 100 ml to 200 ml of water is used. While tiie autoclave is maintained under a nitrogen blanket, 
reactants are recharged (excluding the catalyst) and an identical run is made as above. The results of nine cycles are 
shown in Table 1. 

so 



Table 1 



Cycle 


Temp. (°C) 


Reaction Time(Minutes) 


DSIDA rieM(%) 


1 


161 


103 


94.5 


2 


161 


106 


94.8 


3 


155 


132 


95.1 
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Table 1 (continued) 



Cycle 


Temp. rC) 


Reaction Ttme(M!niJtes) 


DSIDA Yield (%} 


4 


155 


138 


95.0 


5 


155 


144 


94.9 


6 


155 


144 


94.9 


7 


155 


147 


94.9 


8 


155 


150 


94.8 


9 


156 


150 


94.7 



Exgmple g 

IS 

This example illustrates the conversion of diethanotamine to the disodium salt of iminodiacetic acid using the cata- 
lyst of Example 2. 

The procedure of Example 4 is repeated except that the catalyst of Example 2 is used instead of the catalyst off 
Example 1. The results are shown in Table 2. 

20 



Table 2 





Cycle 


Temp. (°G) 


Reaction Time(Minutes) 


DSIDA Yield (%) 


25 


1 


156 


61 


95.2 




2 


151 


94 


95.7 




3 


151 


97 


95.6 




4 


151 


96 


95.8 


30 


5 


144 


147 


95.4 




6 


144 


ND* 


ND* 




7 


145 


154 


95.5 


35 


8 


145 


155 


95.4 



*ND - not determined 



Example 6 

40 

This example illustrates the preparation of another catalyst of the present invention and its use. 
Into a 4-liter glass beaker containing Teflon polymer coated, 5-centimeter long, magnetic stirring bar, on a magnetic 
stirring plate are added distilled water (471 ml) and wet 3 weight percent palladium on activated cartx>n which corre- 
sponds to 40.5 grams of 3 weight percent palladium on activated cartx>n on a dry weight t^sis. In a separate 4-liter 
45 beaker a copper plating solution is prepared by adding the following components with stirring in the following order: 

(1) 1918.6 ml dionized water 

(2) 251 .2 ml MACuPlex Ultra Dep 1000B 

(3) 150.73 ml MACuPlex Ultra Dep 1 0OOA 
so (4) 50.24 ml MACuPlex Ultra Dep 1000D 

(5) 13.96 ml 37 percent by weight formaldehyde 
TOTAL VOLUME 2384.8 ml 

This plating solution is added to the slurry of the 3 weight percent palladium on activated cark)on. available from 
55 Engelhard Corporation of Iselin, NJ. by adding 200 milliliter increments every 2.5 minutes. The pH is monitored to verify 
the extent of the reaction. Time between incremental additions is extended, when gas evolution becomes too vigorous. 

After the plating solution is added, the catalyst is recovered by filtration using a 4-liter vacuum flask, a 500 ml 
coarse glass filter funnel, and a glass dome over the top of the funnel purged with nitrogen. After filtration, the solid 
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material is washed with three to four 250 milliliter portions of deionized water. The dry weight yield in this preparation is 
54.27 grams and microanalysis of the catalyst shows the elemental composition to be 13.5 weight percent copper and 
2.1 weight percent palladium, based on the total weight of the catalyst. The average copper crystal size as determined 
by XRD line broadening is 127 Angstroms. 

The procedure of Example 4 is repeated except that the above catalyst is used. The results are shown in Table 3. 



Tables 



Cycle 


Temp. (°C) 


Reaction Time(Minutes) 


DSIDA Yield (%) 


1 


160.5 


120 


94.9 


2 


161.5 


105 


96.1 


3 


161 


95 


95.2 


4 


161 


97 


95.1 


5 


156.5 


121 


96.3 


6 


151.5-161.5 


129 


96.3 


7 


156 


128 


96.3 


8 


156 


120 


96.3 


9 


156 


. 121 


96.3 


10 


156 


122 


96.2 



Example 7 

This example Illustrates the use of the present catalyst to convert N-(2-hydroxyethyl)aminomelhylphosphonic add 
to N-phosphonomethylg!ycine. 

Into a 300 ml nickel autoclave equipped with a stirrer is charged with a mixture of N-(2-hydroxyethyl)aminomethyl- 
phosphonic acid (12.0 g, 0.077 mol), water (120 g), 50 weight percent sodium hydroxide (21.7 g, 0.271 mol), and 12.5 
g of the catalyst of Example 2. The autoclave is sealed and heated to 1 50 ""C under pressure to 9.32 x 1 0^ Pascals while 
stinging the liquid phase in the autoclave until hydrogen evolution essentially ceases. The yield of N-phosphonomethyt- 
glycine as its sodium salt was 94 weight percent. 

Example 8 

This exanple illustrates the conversion of 2-axo-3-oxazoItdinylmethylphosphonic add to N-phosphonomethylgly- 
cine in salt form using the present catalyst 

The procedure of Example 7 is repeated except that N-phosphonomethyi-2-Qxazolidone made by the process 
descrbed in U.S. Patent 4,547.324 is used instead of N-2-(hydroxyethyl)aminomethytphosphonic add. After hydrog^ 
evolution ceases, the yield of N-phosphonomethylglycine is 86 weight percent as determined tjiy HPLC analysis. 

Example 9 

This example illustrates the use of the copper catalyst of Example 2 to convert 3-aminopropanol to sodium 3-ami- 
nopropionate. 

The mixture consisting of 3-aminopropanol, (49.8 g. 0.66 mol), a slurry of 12 g of the catalyst of Example 2 in 50 g 
of water. 50 weight percent NaOH (57 g, 0.7 mol), arxl 25 g deionized water is charged to a 300 ml nickel Panr reactor 
equipped with a stirrer, a gas regulator to maintain constant back pressure, and a Porter hydrogen mass flow indicator 
interfaced with an IBM computer. Heating to 160 ''C induces rapid hydrogen evolution, and after it ceases, analysis of 
the filtered product mixture by NMR is consistent with a 85:15 ratio of sodium 3-aminoproptonate and sodium propion- 
ate, respectively. 

Example 10 

This example illustrates the use of the present catalyst to convert an aromatic alcohol to the corresponding acid 

salt. 
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A mbcture containing benzyl alcohol (62.6 0.58 mol). a slurry of 1 2 g of the catalyst of Example 2 in 50 g of water, 
50 weight percent NaOH (50.3 g. 0.63 mol), and 24 g deionized water is charged to the reactor described in Example 
7. Heating to 160 *'C yields evolution of hydrogen. After 30 minutes the temperature is inaeased to 170 *C to speed 
conversion. After hydrogen evolution ceases the filtered reaction mixture is analyzed by NMR. The and ^^C NMR 
5 spectra obtained from the product is consistent with that of sodium benzoate. An aliquot of the product mixture is acid- 
ified with HCI and recryslallized from water to afford white plates: m.p. 121-122 *»C (lit m.p, 122.4 ^'C). 

Example 11 

10 This example illustrates the use of the present catalyst to convert a polyol to the corresponding acid. 

The autoclave of Example 7 is charged with ethylene glycol (30.3 g. 0.49 mol). a 1 2 g of the catalyst of Example 2 
in 50 g of water, 50 weight percent NaOH (39.77 g, 0.497 mol), and 70 g of deionized water. The mixture is heated to 
160 ^'C with rapid evolution of hydrogen. After hydrogen evolution ceases, analysis of the filtered reaction mixture by 
HPLC reveals a 95 weight percent yield consisting of about 90 mol weight percent sodium glycolate and 10 mol percent 

IS sodium oxalate. 

Example 12 

This example illustrates the conversion of dnnamyl alcohol to the corresponding acid. 

20 Into a 300 ml nickel autoclave are charged cinnamyl alcohol (50.0 g, 0.37 mol). sodium hydroxide (34.6 g, 0.43 
mol), the catalyst of Example 2 (12,8 g catalyst suspended in 48.6 g water) and water (75 g). The autoclave is sealed 
and purged with nitrogen. The autoclave Is heated under pressure of 1 .0 x 10^ Pascals to 170 °C. After hydrogen evo- 
lution ceases, the reaction product filtered and the basic filtrate is extracted with diethylether. The aqueous phase is 
acidified and extracted with ether. The acid and base extracts are evaporated and analyzed. The reaction yields sodium 

25 3-phenylpropionate (69 mol percent), 3-pheny^>ropanol (25 mol percent) and sodium benzoate (8 mol percent). 

Example 13 

This example illustrates the conversion of polytetrahydrofuran (PTHF) to the corresponding acid salt. The polytet- 
30 rahydrofuran used in this example is a linear chain polymer of the formula H(OCH2CH2CH2CH2)nOH with an average 
molecular weight of about 250. 

into a 300 ml autoclave are charged 15 grams of the catalyst prepared in accordance with Example 2, 35.0 grams 
of 50 weight percent sodium hydroxide. 37.8 grams of polytetrahydrofuran and 61 grams off deionized water. Tbe con- 
tents of the autoclave are rapidly healed to a temperature between 160 - 170 whne maintaining the pressure at 
35 1 .03 X 10^ Pascals. Slun^ing is maintained at 800 revolutions per minute. After hydrogen evolution ceases, the reaction 
product Is cooled to 95 °C, removed from the autoclave. The autoclave is rinsed with about 1 50 ml of distilled water. The 
filtrate and water wash are combined and analyzed for the dibasic acid. The conversion from the diol polymer to the cor- 
responding the diacid salt is essentially quantitative. 

40 Examtfg 14 

Exanple 13 is repeated except polyethylene glycol having a molecular weight of about 200 is used instead of pol- 
ytetrahydrofuran. Eventually 100 percent of the diol is converted to the disodium salt of the corresponding dibasic acid 
having the chemical formula of Na(X)CCH2-(OCH2CH2)x-OCH2COONa. 

45 

Example 15 

In this example N-benzyl-N-phosphonomethylaminioethanol is converted to the con-esponding alkali metal salt of 
N-phosphonomethylglydne. 

50 Example 13 is repeated except that 35 grams of N-benzyl-N-phosphonomethylaminoethanol is used instead of 
PTHF. N-phosphonomethylglydne in a yield of greater than 95 percent is produced. 

Although the invention has been described in terms off speciffied embodiments which are set forth in considerat)le 
detail, it should be understood that this is by way of illustratton only since alternative embodiments and operating tech- 
niques will become apparent to those skilled in the art in view off the disclosure. For example, the copper catalyst of the 

55 present invention can be used for any number of other reackfons other than the conversion off an ateohol to an ackl. ffor 
example, hydrogenation reactions and dehydrogenation reactions that are common to copper catalysts. In addition, the 
electrolessly plated catalysts of the present invention which are nickel, cobalt, cadmium, or mixtures combined with the 
anchor metal can be used to catalyze those reactions where such metals are commonly used as a catalyst. 
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Claims 

1. A catalyst useful in the preparation of carboxylic acid salts comprising a finely divided anchor metal partially 
embedded on an alkali resistant support and having at least some of the surface of the anchor metal coated with 
an electroless plating of a catalytically active nonprecious metal in the elementary state having an average crystal- 
lite size less than 500 angstroms. 

2. The catalyst of claim 1 wherein the anchor metal is platinum, palladium, ruthenium, gold or a mixture thereof. 





2. 


The catalyst of claim 


10 


3. 


The catalyst of claim 




4. 


The catalyst Cff claim 




5. 


The catalyst of claim 


15 








6. 


The catalyst of claim 




7. 


The catalyst of claim 


20 


8. 


The catalyst of claim 




9. 


The catalyst of claim 



1 0. A method of preparing a carboxylic acid salt by reacting a primary alcohol with a hydroxide base in the presence of 
25 a catalyst, characterized by employing a catalytic amount of a supported catalyst according to any of claims 1 - 9. 

1 1 . The process of claim 1 0 wherein the hydroxide base is sodium or potassium hydroxide. 

12. The process of Claim 10 wherein the primary alcohol is an amino primary alcohol, and same is dehydrogenated 
30 with hydroxide base in the presence of a catalyst, according to any of Claims 1 - 9. 

13. The method of claim 12 wherein the support is cartx)n. 

14. The method of daim 12 wherein the amino alcohol is monoethanolamine, diethanolamine, triethanolamine, N- 
35 methylethanolamine. N-ethylethanolamine, N-isopropylethanolamine. N-butylethanolamine, N-nonylethanolamine, 

N-(2-aminoethyf)ethanoIamine, N-{3-aminopropyl)ethanolamine, N,N-dime!hylethanolamine, N,N-dielhyleth- 
anolamine. N.N-dibutylethanolamine, N-methyldiethanoIamine, N-ethyldiethanolamine, N-propykJielhanolamine. 
N-butyldiethanolamine, N-methyl-N-(3-aminopropyl)ethanolamlne or 3-aminopropanol. 

'•S. The method of daim 14 wherein the amino alcohol is diethanolamine and the resulting carboxylic acid salt is the 
^^|g>* dialkall metal salt of iminodiacetic add. 

16. The method of claim 15 wherein the alkali metal is sodium or potassium. 

45 17. The method off claim 14 wherein the amino alcohol is monoethanolamine. 

18. The method off claim 12 wherein the amino alcohol is a compound having the formula 

0 

so 



HO-P-CHj-N-CHjCH2L^H 



OH 
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wherein R. is C4-C7 aryl and the resulting carboxylic acid salt is an alloli metal salt of N-phosphonomethyt- 
glycine. 

19. The method of claim 18 wherein is phenyl. 

5 

20. The method of claim 12 wherein the amino alcohol is N-(2-hydroxyethyl)aminomethylphosphonic acid and the 
resulting cartx>xylic acid salt is the alkali metal salt of N-phosphonomethylglycine. 

21 . The method of claim 1 2 wherein the amino alcohol is 20xO-3-oxazolidinylmethylphosphonic acid and the resulting 
10 cartx)xylic acid salt is the alkali metal salt of N-phosphonomethylglycine. 

22. A method of preparing a catalyst composition of a catalyst according to any of Claims 1 - 9 by electrdess plating 
of copper, cobalt, nickel, cadmium or a mixture thereof in elemental form on an anchor metal comprising the steps 
of mixing together a source of plating ions, a suitable complexing agent and an alkali resistant support carrying 

IS embedded particles of an anchor metal in the presence of water and thereafter slowly adding a reducing agent to 
the resulting mixture to reduce the plating ions to metal. 

23. The method of claim 22 wherein the plating ion is copper arxJ the source of the copper ior^ is copper sut^e. 

20 24. The method of daim 22 or 23 wherein the complexing agent is a tartrate salt. EDTA. HEETA, NTA. or mixtures . 
thereof. 

Patentanspruche 

25 1. Katalysator zur Verwendung bei der Hersteilung von Cartx)nsdure-Saizen. umfassend ein fein verteiltes Ankerme- 
tall. teilweise eingebettet in einen alkaiiresistenten Trdger. wobei mindestens Telle der Oberfiache des Ankerme- 
talls durch stromloses Oberziehen mit einem katalytisch wirkenden nichtedlen Metall im Elementanustand mit 
einer durchschnittlichen KristallitgrOBe von weniger als 500 Angstrom beschichtet wird. 

30 2, Katalysator gema8 Anspruch 1. wobei das Ankermetall Platin. Palladium. Ruthenium. Gk)ld oder eine Mischung . 
davon ist. 

3. Katalysator gemdB Anspruch 1, wobei das Uberzugsmetall Kipfer. Kbbalt. Nickel, Kadmium Oder eine Mischung 
davon ist. 

36 

4. Katalysator gemaiB Anspruch 1, wobei der Trager Titanoxid, Zirkoniumoxid oder Kohlenstoff ist. 

5. Katalysator gemai3 Anspruch 1. wobei Teilchen des nichtt}eschtchteten Ankermetalls auch im Trdger eingebettet 
sind. 

40 

6. Katalysator gemdQ Anspruch 1. wobei die Menge Ankermetall zwischen 0,05 und 10 %-Masse des Katatysators 
betragt. 

7. Katalysator gemdB Anspruch 1 in Form eines katalytisch wirkenden Pulvers. 

45 

8. Katalysator gemdB Anspruch 1, wobei die Menge Oberzugsmetall zwischen 1 und 50 %'Masse des Katalysators 
betragt. 

9. Katalysator gemaB Anspruch 1 . wobei diskrete Kupferteilchen auch im Trager eing^ettet sirxJ. 

so 

10. Verfahren zur Hersteilung eines Carlx)nsaure-Salzes durch Umsetzung eines primaren Alkohols mit einer Hydro- 
xid-Base in Gegenwart eines Katalysators. dadurch gekennzeichnet, daB eine katalytlsche Menge eines Katalysa- 
tors auf einem Trdger gemaB einem der AnsprOche 1-9 eingesetzt wird. 

55 11. Verfahren gemaB Anspruch 10. wobei die Hydroxid-Base Natrium- oder Kaliumhydroxki ist. 

12. Verfahren gemdB Anspruch 10. wobei der primare Alkohol ein Amino-prim. Alkohol ist und dieser mit der Hydroxid- 
Base in Gegenwart eines Katalysators gemaB einem der AnsprQche 1-9 dehydriert wird. 
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1 3. Verlahren gemdB Anspruch 12. wobei der Trdger Kbhienstofff ist 

14- Vertahren gemai3 Anspruch 12, wobei der Aminoalkohol Monoethanolamin, Diethanolamin. Triethanolamin. N- 
Methylethanolamin, N-Ethylethanolamin, N-lsopropylethanolamin, N- Butyl ethanolamin. N-Nonylethanolamin. N- 
5 (2-Aminoethyl)ethanolamrn, N-(3-Aminopropyl)ethanolamin, N.N-Dinneth/lethanolamin. N.N-Diethylethanolamtn. 

N.N-Dibutylethanotamin. N-Methyldiethanolamin. N-Ethyldiethanolamin. N-Propyldi ethanolamin. N-Butyldiethano- 
lamin, N-Methyl-N-(3-aminopropyl)ethanolamin oder 3-Aminopropanol ist. 

15. Verfahren gemdB Anspruch 14. wobei der Aminoalkohol Diethanolamin ist und das resultierende Carisonsdure- 
10 Salz das Dialkallmetallsalz von Iminodlessigsdure ist 

16. Verfahren gemdB Anspruch 15, wobei das Alkalimetali Natrium Oder Kalium ist. 

17. Verfahren gemdB Anspruch 14. wobei der Aminoalkohol Monoethanolamin ist 

15 

18. Verfahren gemdB Anspruch 12, wobei der Aminoalkohol eine Verbindung der Formal 

o 



HO - P - CH2 - N - CH2CH2OH 
I I CH2R1 

25 OH 

ist, worin Rf C4-C7-Aryl ist und das resultierende Cartx>nsdure-Salz ein Alkalimetallsalz von N-Phosphonomethyl- 

glycin ist. 

30 

19. Verfahren gemSB Anspruch 18. wobei Phenyl Ist 

20. Verfahren gemdB Anspruch 12. wobei der Aminoalkohol N-(2-Hydroxy6thyl)aminomethylphosphonsdure ist und 
das resultierende Carbonsdure-Saiz das Alkalimetallsalz von N-Phosphonomethylglycin ist. 

35 

21. Verfahren gemdB Anspruch 12, wobei der Aminoalkohol 2-Oxo-3-oxazolidlnylmethylphosphonsaure ist und das 
resultierende CartK>nsdure-Salz das Alkalimetallsalz von N-Phosphonomethylglycin ist. 

22. Verfahren zur Herstellung einer Katalysatorzusammensetzung aus einem Katalysator gemdB einem der AnsprQ- 
40 che 1 -9 durch stromloses OlDerziehen eines Ankermetalls mit Kupfer, Kbbalt, Nickel, Kadmium oder einer Mischung 

dayfon in Elementarlbrm, tmnfassend die Schritte des Zusammenmischens einer Quelle von Oberzugsionen. eines 
geeigneten Konrplexbildners und eines alkaliresistenten Trdgers, der eingebettete Teilchen eines Ankermetalls 
trdgt. in Gegenwart von Wasser und danach der langsamen Zugabe eines Reduktionsmittels zur resultierenden 
Mischung, um die Oberzugsk>nen zu Metal! zu reduzieren. 

45 

23. Verfahren gemdB Anspruch 22. wot>ei das Uberzugsion Kupfer ist und die Quelle der Kupferionen Kupfersulfat ist. 

24. Verfahren gemdB Anspruch 22 oder 23. wobei der Komplexbiklner ein Tartrat-Salz. EOTA, HEETA. NTA oder 
Mischungen davon ist 

so 

Revendications 

1 . Catalyseur utilisable dans la preparation de sels d*ackies carboxyliques comprenant un m^tai de fixation f inement 
divls6 partiellement Indus sur un support resistant aux alcalis et ayant au moins une partie de la surface du m^tat 

55 de fixation revdtu d'une nrtdtallisation non galvanique d*un m^tal non prta'eux catalytiquement actif d r^t 616men- 
taire et ayant une faille moyenne de cristallites inf^rieure d 500 Angstroms. 

2. Catalyseur selon la revendication 1. dans lequel le m^tal de fixation est le platine, le palladium, le ruthenium, Tor 
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ou un melange de ceux-d. 

3. Catalyseur selon la revendicalion 1 . dans lequel le m6tal de m§taIlisation est le cuivre. le cobalt le nickel, le cad- 
mium ou un m^ange de ceux-ci. 

4. Catalyseur selon la revendicatlon 1 . dans lequel le support est roxyde de titane. Toxyde de zirconium ou le carbone. 

5. Catalyseur selon la revendication 1 , dans lequel des particules du m6lal de fixation non m6tallis6 sont 6galement 
incluses dans le support. 

6. Catalyseur selon la revendication 1 . dans lequel la quantit6 de m6tal de fixation est comprise entre 0.05 et 1 0 pour 
cent en poids du catalyseur. 

7. Catalyseur selon la revendication 1 sous la forme d'une poudre catalytiquement active. 

8. Catalyseur selon la revendication 1. dans lequel la quantity de m6lal de metallisation est comprise entre 1 et 50 
pour cent en poids du catalyseur. 

9. Catalyseur selon la revendication 1 , dans lequel des particules de cuivre s6par6es sont 6galement incluses dans 
le support. 

10 Proc6d6 de preparation tfun sel d'acide carboxylique en faisant r6agir un alcod primaire avec une base 
d'hydroxyde en presence rfun catalyseur. caract6rise en ce qu'on utilise une quantity catalytique d*un catalyseur 
sur support selon Tune quelconque des revendtcations 1^9. 

11. Proc6d6 selon la revendication 10, dans lequel la base d'hydroxyde est mydroxyde de sodium ou de potassium. 

12. Proc6d6 selon la revendication 10. dans lequel l alcool primaire est un alcod primaire amin6. et celui-d est d6shy- 
drog6n6 avec la base d'hydroxyde en presence d*un catalyseur selon rune quelconque des revendications 1 k 9. 

13. Proc6d6 selon la revendication 1 2. dans lequel le support est du caibone. 

14 Proc6d6 selon la revendication 12. dans lequel l aminoalcool est la monoethanolamine, la di§thanol amine, la tri6- 
* thanolamine. la N-m6thyl§thanolamine. la N-§thyl6thanolamine. la N-isopropyl6thanolamine. la N-butyl6thanola- 
mine la N-nonyiethanolamine. la N-(2-amino6thyl)6thanolamine. la N-(3-aminopropy06thanolamine. la N.N- 
dim6thyl6thanolamine. la N.N-di6thyl6thanolamine. la N.N-dibulyl6thanolamine. la N-m6thyldi6thanolamine. ia N- 
6thyldi6thanolamine. la N-propyldi6thanolamine. la N-butyldi6thanolamine. la N-m§thyl-lsl-(3-aminopropyl)#thano- 
lamine ou le 3-aminopropanol. 

15. Proc6d6 selon la revendication 14. dans lequel l aminoalcool est la di6thanolamine et le sel d'acide carboxylique 
obtenu est le sel de m6tat dialcalin de I'acide iminodiacetique. 

16. Proc6d6 selon la revendication 15. dans lequel le m6tal alcalin est le sodium ou le potassium. 

17. Proc6d6 selon la revendication 14, dans lequel I'aminoalcool est la mono6thanolamine. 

18. Proc6d6 selon la revendication 12, dans lequel I'aminoalcopl est un compos6 r6pondant ^ la formula : 



O 

HO -I - CH2 • N - CH2Cai20H 
1 I CH2R1 



OH. 
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dans laquelle R est un groupe aryle en C4 d C7 et le sel d'acide carboxylique obtenu est un sel de m^tal 
alcalin de la N-phosphononfi6thylglycine. 

19. Proc6d6 selon la revendlcation 18. dans lequel R' est un groupe ph6nyle. 

5 

20. Proc6d6 selon la revendlcation 12, dans lequel raminoalcool est I'acide N'(2-hydroxy6thyl)aminom6thylphosphoni- 
que et le sel d*aclde cart>oxyHque obtenu est le sel de mtol alcalin de la N-phosphonom6thylglycine. 

21. Proc6d6 selon la revendlcation 12, dans lequel Taminoalcool est Tacide 2-oxo-3-oxazolidinylm6thylphosphonique 
10 et le sel d'adde cart>oxylique obtenu est le sel de m6tal alcalin de la N-phosphonom6thylglycine. 

22. Proc6d6 de pr6paration d*une composition de catalyseur d*un catalyseur selon Tune quelconque des revendica- 
tlons.1 ^ 9 par metallisation non galvanique avec du cuivre. du cobalt du nickel, du cadmium ou un melange de 
ceux-c! sous forme 6l6mentaire sur un m6tal de fixation comprenant les stapes consistant d m^langer entre eux 

15 une source dions de metallisation, un agent conrplexant appropri6 et un support resistant aux alcalis portant des 
particules incluses d'un m6tal de fixation en presence d'eau. puis en ajoutant lentement un agent reducteur au 
melange obtenu pour reduire les ions de metallisation en metal. 

23. Precede selon la revendlcation 22. dans lequel I'ion de metallisation est le cuivre et la source des ions cuivre est le 
20 sulfate de cuivre. 

24. Precede selon les revendications 22 ou 23. dans lequel Tagent complexant est un sel de I'acide tartrique, TEDTA, 
I'HEETA, le NTA ou des melanges de ceux-ci. 
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L 



FIG. I. 



FIG. 2. 
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